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ABSTRACT : 

PROBLEM TO BE SOLVED: To uniformize plasma density in a reaction 
chamber . 

SOLUTION: Permanent magnets ml-ml6 for forming cusp magnetic 
fields are 

arranged on the outside wall surface of a reaction chamber 12, 
permanent 

magnets M1-M8 are arranged on both sides of microwave inlet ports 32- 
3 8 , and 

the cusp fields 42 are formed in the reaction chamber 12 by means of 
the 

respective permanent magnets. The cusp fields are formed uniformly, 
and the 

plasma density is improved by forming each of the openings of the 
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microwave 

inlet ports 32-38 into an elongated shape 
COPYRIGHT: (C)2 000,JPO 



1/7/2008, EAST Version: 2.1.0.14 



(19)B*HftfT/f (JP) 02) & HJ !j§ jft & $z (A) (UMMMia&M* 

#|§2000- 173800 
(P2000-173800A) 
<43)&HB ¥#12¥ 6 )?23 0 (2000.6.23) 



(5i)inta T mmn 

H0 5H 1/46 

C 2 3 C 16/505 
C 2 3 F 4/00 
H0 1L 21/205 



(21) fflH## 1$B¥10-342921 

(22) tfiKB ¥J«10¥12^ 2 B (1998. 12. 2) 



(54) •fyxvfsmmw 

(57) [gift] 

wm^m mmi2<7)mmiz*xT®.imm 

cO^XWBm l~m 1 6 frffiSt*. fc 1 b tre-f ? njfc 
SA^K- h 3 2-3 80Pdtc*4J£5M 1 ~M8 £K 



F I r-TH*(0#) 

H0 5H 1/46 B 4K0 3 0 

C 4K057 

B 5F004 

G 5F045 

OL (4 8 1) SfcHIOBK 



(71) USA 000005108 

(72) 36W# teffl m® 

^BAS9^B»I«rt 
(72)«9Mf SSFUJ £ii 

3?«*BS:*ffl»Hr-TBlSl# fcit 

(74)f$SA 100066979 




C 2 3 C 16/50 
C 2 3 F 4/00 
H0 1L 21/205 

mm* s*«»*i2 



3 2. 3 4, 3 6. 3 8 • T-l' * DiSSIAtf- h 
ml -ml 6. M 1 ~M8-**.«5 



1/7/2008, EAST Version: 2.1.0.14 



(2) 



mm 1 1 wm&mm-zKfomt .-?a?u 

URmmmzyyxvcD^mzmmti^xmx-ri 
#*»A¥Rfc . mcD®.ftmz£ vmzKfcmiz* 
comumz^xm^mt^m<r>y^ v*xr®$hz 
mm h t} xzmmm& t.mzjj ytxrwrn 
co-mcom^b t uzmii-?* tumzntbm- im 
?ohn y&mmw>£ jm l x ax*^ ^-i:? t line 

rttf>*?*:«E«: EPJD LTKlSSrt tmBtX? Xv J » 
o fc* $ < Jg&S ftT >5: & X 7 x v jfig^a . 

fc3Sn-r^^[6](cffio-ciea$ii-c^ri»^tsr^fr 20 

3 ] mmmmmmm . mm.mm.<n 
mmnzm^xmmm 9v%mx#- hmmizmm 

mmimfo^muft t %mt n?mi,z®r>x®mz 
ti, mE&mBmmmm&mft t mi* xtmw, 
Bmm&m&mizti?mmiixwmt}tix%z> 

mm*) mm^mmmm^m^mmtmii 
*A7wmm*®<7)m.&mi.. mmom&t: 1 x 30 
iv-rtLx. m&oyfr-yizttmti. &?>v-t 
fiwm&mmmm&mfefim-x'. wmthrtv 
-7<DW&ftttewmm%m?>-'&hitx'W,w.ztix 

a. 

mm 5 1 mmm.mMmmzw.mb mm 

H-t IX mWZtiX % 5 i k Sr 13SSk "TS 

ja3ie«<or7Xv«^s. 

ERIBaoffl*|fti*4v^4«Srmi:3a6 , r6*i*lft:»» 
1, 2. 3. 4 4fctt5iea07-5XvWa6B. 

M«i-'v Mcaws*u nriE^n^isti. fneattt 



^2 000-1 73800 
2 

6 * fctt 7 tettor ? x-?wmmu. 
i mm 9 ] mi&wmmfSLZfm . mi ewtgi 

**S9ftT«riitSr«ffit6»«Jai. 2, 3, 4. 

5, 6. 7 2£fi8iem<7)X5Xv*!uiga. 
[is*« i o ] mti^smmm-mi. w&t4 9 

2, 3. 4, 5, 6. 7. 8*)t(i9id«or7XvS!l 



a-rSlt^ffll, 2. 3. 4, 5, 6. 7. 8*fctt9 

lessor ^x-^gga. 

[mm 1 2 ] MEWfSaWfi^Kfi. H?f£5OT 

^Ha^«^s«fcE«s*ifc«ttfWi. fl^f^ 

IMSfifcOtttt J: 0 t«linaa»**SW>T«r6 £ k 
fc«HR**ll*J||l, 2. 3. 4, 5, 6. 7, 8*fc 

[000 1 ] 

izm. mz. *m&w%i.mzii^x . r^xvx-y 
*y\*-vy9; t^xvcvd (Chem 

ical Vapor DepositionJM 

xn-y ^ o v?ffi&%b77Xvim^x*mwmi.z 
vm.th izftmzy? x-?mmmmzmt& . 

[0002] 

htzmix. ^mmztmmzmt&mmmb 
Lxrjxvwmwfim^bixx^h. ryx-?im 

k tT . 0tttf . ^¥8- 10 6 9 9 4^4M8. 19H 
T7-1 0 6 1 3 8*fclEtt3ilTV**J;5fc:. i?f 
yX^cVD^k'^X^XvMa^a* 1 '?)^.. ^^<?>o 
^BJi. CVD^ak LXf&®i5£V : ?V--y7cr>fz 

[0003J 

imim&ixobi-mm fflttmizts^xu. 

wzm&zbiz^xi&mztix^&tf. gjsmrt 
nTyX-zm&iVn-lz-th z b fcovvai-HfreK* 



1/7/2008, EAST Version: 2.1.0.14 



3 

9, x^x-?^— fb^gtsfvcv^. ^ 

<?>tztb . ©i§Ea^fli 0 S-jSM-tl. .1 t tfdftfeofltg 
v4?n«£gAt3v4?o&SAtf-M;i, SiBS 
KIHWS - 1 -f s RiBSrt 6a»*^ 

[ o o o 4 ] 2 fc . «M * 'J -5 t a- 

Amirti. tfxnmx. assm, irtMfta. r?x? 

[0005] **w«awtt. Rissrtor^xvs&s 
c t sx^xvjuuiggafrSft-rs 

[0006] 

mmm.nzTj x-?<wkmzmmt& #xmx+& 

<omiifai£®'?xwmti2 s #>m<r)74 ytxymmt 
ffi&t&txTWMi&mk* mi? a yttxrmm 

»*S**«7"9X7»jR#RI:tflli. MBv4 ? 

[0007] filer 5X-7flyi8S£«MW*fcl6 LT 
[0008] ( 1 ) HiTlB^X7TBli»Bg#S$:ffifi!t-r-?> 



3) £§12 0 0 0-1 7 380 0 

4 

#flfc^**#lfiJfci»o'CESS*i't**. 

[0009] ( 2 ) friBWiia^^«¥Sii , 

#fiSEffi**irieRiBS<o^^i6) 1 3£n^&*^ te 
«s*u ®mmmmm&<?>®mfcb®3i*xT 

io [ o o i o ] ( 3 ) mim%wmm%<»m!mb 
m^x-rmmm-wnmi&mt. mm<r>%^ 
i?iv-?bLx, m&.<r>?>\,--nzm\zti. &?>v 
-rmm^mmmmi-mmm-x'. wmts 
y/^-mwm b limrnvm* & m^h^xm.^ 

tlX%&. 

[ooii] ( 4 ) mmmffiB&^fs&mimb 
mMXT®immm&m&mz. mmrr&wt 
ftb®mzn-izLxm®ztix%h. 
[ooi2] (5) mmxT®.imm-f i k<r>m*&fo 
20 ^mmxmmn^hh^iwmt^'th-fmz 

[0013] ( 6 ) mmx7mim®.*WL<nm®& 
imim^mznLx®m&-Hmtzi,mtih®mis 
itt^m^mmix^h. 

[0014] ( 7 ) «rlB*^7TKJtW»*#ao#«tt* 

[0015] ( 8 ) m&mmmBfc^ffli. mmm 
nmz^<iz^xmmmftmz-m-h *xrsi 

30 tfHJtSHSftTfc*. 

[ooi6] ( 9 ) ffiimmmmm&^m*. vsk^a 
mm**- h<7)mnm&®<r>mmzmhw%*M 
<mm*)i>mn*itx%&. 

[0017] (io wsmmmmm^mit. mvx 
m^mumzr^xmi'?^ ? n**x*- h^wii 

[0018] (11) fr£&Btttt»£#8tt, fries: 
40 (SMOjSWfaK&o T fjE"7-^ ^ njftSA'-K- b OWW 

[0019] WEUfc^Rlc J:*U* . v4 ^ n^#A'-K 

fl«J^tf8 7 5^'7XJiLhc , 3ECRia^C < i:-5-C, V 
50 dOiSx^;^-^*5R|ESrtfct!i;fii(LTr7XvSr 



1/7/2008, EAST Version: 2.1.0.14 



(4) 

5 

Mz£mmmtz&m*x7W®t>WfS.2ti. zti 

£Vhm*fot$i£thMz%!^tz%ZnM^\ 

^mmmzfflnix^&tzfr. Bffimmztfxrm 
mstmzmfc-f&zttfTZ&ttijiz^ yjytx^ 
rm^^Jtnw.zmm.MzmzikhzttfX' 
# . T?x~?®g.cD%)Htt5 xvmmsntzmh ztw 
•e£&. 10 

[00 20] 

izm^ximtz . 0 1 texmo-mmmiw;* 
r? x-vammmnmuwmffiim. m 2 am 1 t^-t 

x. Tvxiwmmi on. Tyx^vmzfioKm 
mi 2, Rfcmi 2m#x&#m-?&tim®i 4&ffi 
ixmtfc.ztix^&. &®mi 2inmmmzBf$.z 
tixti*). zcoRmmi 2?ummzmzti. totc 
mmnmtix^xj\(mm) lemm-imm 20 

S^WffltWlc^oTEfi^iXTV^. CIO 
g^mffil 8{i^-yf-y^-y^X2 0Sr^-L-TlSig& 

8 1 mftttmmmimzimfan® t tch^m. 2 4 

#IES § ftT 0 . . i 2 4 li v >y j-y-y-tfv 9X 

2 6 Sr^LTSJS^NM T*WM2 8lz&®ZHX H 

a«2 4. Sfma5i4^^ixms^i 20mm 
m3o tinmztix^i. zcoftmw3ot,zi& s 

SI 2f*UZ7yX-?m%&-?4 9v%Ltfm\X'%h£ 
0t,Z. -7-f70^A^-h3 2. 34, 3 6, 3 8# 30 
%mmiz%titZixX^&. #^?o$a£Atf-b3 2 
-3 8(4, BLS&mi 2<r)ffljft\ l zfe-otz&ii X *)tffi1f 

3 8(4^?o&?&£&£8a$*vc^l>. i-%bh& 

-?^^ummx^- v 3 2-3 ste-?^ mmKi&m 

f&ZiXX^h. 

[0021 ]$ UzKfom 1 2 cortgffi 3 0 W4#Xa£ 

AP4 0, 4 2fimit>iix^h. tfxm\n4oi±% 40 

j^k^t** 1 ?, xxmxa 4 2imfcmi2mzm 
mxzmxt&xotzz-ox^z. zix&tfxmx 

P40. 4 2(4*ftm#X{*&aSK&^$ftT&>?» 
##x«AP4 0 . 4 2tt**i-r;fL#x*A*BtO-g 

mtixmaiztix^i. 

[0022] KI5S1 2«>H»05^7^ 7 
o&#A^~ b 3 2-3 80PWJW4. Mfetot LXm 
&cr>iktKW?5M 1 , M2, M3. M4, M5, M6, M 
7 . M 8*<-*Wo»jl$tiT^i. #*AJ»BM 1 - 50 



^B2000-l 73800 
6 

M8«4, #G£I6 (S, N) 1fiR%&*)ffljfot1&£tl 

muzm-oxmrn^tixa*) . #v^^o^A--K-h 

3 2-3 8Kag£A£ft£-?4 ?a*c*f LT«?1M ? 

oho v#i«fflft&#jft l . sx */^-«^«r»ea 

V*4. COft^^^Dhny^qiia^i, &*A8ffi 
M 1 -M 8 lZ£r>X%£.'t&W%tfE C Rftft&ttTJ) 
S8 7 5 #VX&±0W&Mi&itt-X olzZ-oXH 
9. vlioaSiBSSagWTli^SSWIIljBS-frT. 
*x*;Wf-«?£RJ6S 1 2rtC»Ul-*-6 2: t fcfcifc 

t A«2 4 KiSJUi&nM TXWM 2 8frt>WSf$WiE. 
WDStLSi. RfESl 2l*i(C»»&^t, WET? 
x'-?4 0A*Rf5Sl 2i*rtc^(£$;h.l>J:3t;: : 5:^-C^ 
6. -f3Nb*>^«24, 77f^y?X26. ism 

TXHS2 s\tvmr ; yX'?mwL^i.^)--wmt 

LXmB&tlX^b. 

[0023] tt&jGS. 1 2tf#HKHfctt. **AWB 
Ml-M8fc«£-fSE8tttti UT. a»«*A«5 
ml -ml 6^'4^-TtC^nT-eil^il^Bt 
Rl S *IT V ^6 . #*AiK5m 1 -m 1 6 fi#&fi£A*R 

fcsi 2<o^[4it3SH-ri)^r[S]^orsea$aTfc 

0, *AK5Ml-M8i:i:t>{C. RJ&^l 2cO|^g® 

3 0K»oTat«mtiif>«^)9'f v*xriiJi4 2 * 

X7°ffi^4 2<i, #*ATOM 1-M8. m 1— m 1 6 

1-ml 6*y4>*lX7tWfhZk.t~rh. 
[0 0 24] MI5ml-ml 614. 

m.mf^tt^^tixm^4e^Lxmiwm4 
8wsas*i-cn*. coisirt8ffi4 8(i. mtmt 

IX . *AK5m 1 -m 1 6 ^RiES 1 2<0^fflM<0fi 

[0025] UEflKfcfev^T . #v^f ^ a«3IA!K- 
h 3 2-3 8(C$A£*UtV>f ^ n^fc^AS^M 1 - 
M 8 C J: -> -CJEWSfiiVPlM ?nho y^WWiC 

mmi 2mzTyX-?jfi£s8i.Zjxh. Z<Db2*2M5 
ml -ml 6fcJ:tf*ASt5Ml-M8lCj:-7TiliaW 
l&sbm?>t?X7W$>ti s ]&!8.ZtLXi5 r ). ZtllZX-iX 

Tyx-iimmmzmv&hhtih. *Lx#xm\u 

4 Qfrb&AZtlfci'7ytfXl l z£Z>7yX-?t5£V : * 
<r>tt>mx-hh7i>i))Vt . **x»AP4 2 i 0«AS 

SMEi&mtf*?^ (&6L) 16±.\,zimt&. Z<T)t 

zwmm i s^z^wu Tx%B2 2frb<mm. 



1/7/2008, EAST Version: 2.1.0.14 



7 

[0026] *mtmmizztn$. -?a ?nmmx#- 

M1~M8. ml~ml S\Zii&t)X7W&4 2mr- 

ZkVX'% . rtRtttfoOftJte**"*-* Z t #T'S 6 . 
[00 2 7] «R7-a-b^jWRTLfc*i:tt, 
2?)f*jMffi3 0$- 9 V--V?$-ht&>0)9 'J --y^ 

x\ xmmmiz&^xit. **jKBmi~mi 6<o<& 

fioZbtlX^h. 

[00 28] t&fc^, «Ki*r5XvS«*ft<fflt 

mmzmzMtztixitotzib. ryx^t^Kmt 

JSk #*7lS<7)4>iai;i:F*lSH 3 0 k Mff 

ft. ^ortMBsocor^x^komiiiiti'oi:^* 

^ii^fcittflco^iftjfcJliaSix-rJSElliaiS^fird. -5-L 
XZvm&.iEUES.l 2*0#Xk«§SLT«8ISrfi : 
k\ *£T*^Sftfc4*v(irtSffi3 0kottti^£t;: 
•kOtoaSftTrtffiBfcAW"*-*. £OI*l£ffl3 0om 

g#&0. I^HlSk LX\mmC9MZft^hc\t i> 

hoy$w£k ixumztix^i. 
[0029] zzx\ ^mmmmiz&^xit. t?x-? 
h t&<mm$<m;X'h a 4* vmm t 

lZ<\,->m*'J?*<tZ>tzMZ. S»««4 8c7)IE«I(C 
X^Xikm-fim 1-m 1 6 *±T#ffl*fcttffi#l*HC 
^»§ii:T. *xx&t*xyl&bcr>ffl<?>££%<i-z\ 
tx\ ?v--y7<?m&*hifhziifiX'$h. 

[0030] SfcjkABffim 1 ~m 1 6 fc±Ttf foifc 

a5*kSV^*«¥%fl:§tl. ^ftWtx-yf-y^aME 

[003 1 ] *^7«*4 2*»*'f4t:IBLT 
tt, H3^-rJ;dtC, *A«EM1~M8. ml-m 

8ztixmmmmzR&i-&t t uzwmt&&& 

WaOWMtflU i izMtc h <fc 3 iz&Mt&Z k t\ &v 

4 rummxx- h32~38£?4 y*x7iat»B 
■fftit^TSikktc. ytixr&msmizm 
m-hzttmmztch. c<o*&fctxr^rw»4 2 
**%-c»«s*t63t*, 7"5Xv®gois»t;£Ei 
s c k . ? vx^vmmmai xv? o 



(5) 1#ISI2000-1 73800 

8 

ynm-VLzmh z t tfix-% & . 

[00 3 2] ttz. *xr»i4 2«r»ftt*CRLT 

ii. 04 test «k 5 t . 9 mrnxx- h 3 2~ 

3 8tiBS$it&*Afiet5M 1 ~M8<9l8ffi05ffitt£# 
-hrkfclil-fisttk L. 7kAiSffiml~m8c7«4£ 
5UcH&l>®ttk LTKat&««*«fflf &ik i> 
*ABP5M1. M2. ml. m8. 
jWSI^/I'-TKIIU *A«ffim2» M3. M4. m 
3^2^-XtCflL, *A&Sm4. M5. M6. 
10 m5^3^l/-T(CJRt, m6,M7.M8,m7*5 

^4 //p-rfcJK l . **o#^-rt=iM-6*AWE 

lu-rcvm&ikmKtimmcommmz&x oiz 
■art*., zcoifrs. mhnmmmi 2(omtx-x t ) 

^*)V*?-m : ?<r>1fc&*%<'$hz\btfX-% 
[003 3] *A7 , ««4 2*»JjW-4KIRLr 

s*zti?ti^mi<z%mthtt uzwmth&t, 

[ 0 0 3 4 ] *AaPBm 1 ~m 8 £«ltS!4 8 
C±-5-CiB«i4fctt»»5«4fc:IKLTtt. H6fcJ:V 
mUZ^tX 0 1. 7l<AiK5m 1 ~m 8 $r 2 If-54i 
-•ybWHt. #i-'yhO*A?K5ml-m8Sr-etl 

wiasas 4 6 casts t ; j-- » f - k kr«s i 2 « 

»ffl^S^kt>T'#S» 

[0035] CICT)^, *AiS5m l-m8$:J--v h 
ft-t* £ k t J: oaiT^SJJt^S k k i> C. 

[00363 w&m&mz&^xu. Mm^M 1 ~ 

M 8 Z&m 0 --/7<n>7u*.xzt (c^tSt l< \i 

misjmzi- hztx\ x)v~-r -, v<r>n±.zmhz 

ktt'#f>. 

[00 3 7] *A»5Ml~M8«r#v>f 
40 WA*-h3 2~3 8fciHtt6fcl6LTIi. H8t* 
tJ:7(:> #v-f ^a&SSA^- h 3 2-3 8tc«M 
^*A©5Ml~M8SriSg1-.i.kkttc, 7Xy\l6 

T, ^x^m 6\ l zm-z>yx-i?zmt>^zktfx'% 

[0 0 38] ifc, *ABffiMl-M8fcRaW4fc:IR 

so ^3 8<7)mnmmmmzm^m^m^m^ r ) 



1/7/2008, EAST Version: 2.1.0.14 



(6) 

9 

-H32~38jgo comTtowmmzmf * £ t 

I.. 

[0039] 0 1 0 t^t J: 5 1 . *AKB 

m 1 ~m 8 *«R«Wf t*^T«*OR*J|H»tfl||fi 

[004 0] HI l(z«^-J:d(c. *AHFBM1 
~M 8 £ **ve*l-?>f ? aiSSA^-K- b 3 2—3 8 C0« 
tlSltfi-Jtl^^ &-?4?n$£Atf-l-32~38 10 

[004 1 ] *SgftfBJB£ ±*itf . v>f ? nWSXX- 
h3 2~3 8^P£8jailJtfcU:fc*>, 7yX-?W 

®«CDWM<V&mmittZ>ZbtfX'% , ZlU-T-v 20 
[0042] 

[f&HJko^*] J2LUWILfcJ:3te. **SfcJ:*itf. 

^v4?n$£KJESrtfcAS}$tfl>£k#T'£, 7 

h. 30 
[HBcom#=5riKBJ] 

[0i] ^m^-mmm^try x-?mmw.n 
[ ii 2 ] 0 1 t,zmt$m.<rmmwwmmx-hh . 



[03] 




#132 0 0 0-1 7 380 0 
1 0 

[033 *^^2HfS»®&^-rggg¥fflfBrffi0-C' 

[04 ] ^mm3mmm^-tmm^mmmx' 

[06 3 *A»BO«tt*ifetRBW*fcftOWPFiB 
»rffl0T'J>l>. 

[07 3 *A^^«d^*lllBW-4fcft«»aPFiB 
Bfffl0T*>S. 

[081 yj>/!A7±.0)W.mZ%itZittztZcr ) ffifli, 

mmx-hh. 

#>Ktz<offijim s mx'b2>. 

[0 1 0 3 74 ? o»#AjK- b J5I 0 <9*ABffi£Mr 
[01 13 v4?o«gAtf-hM!0<D*AS£M^ 

t s wffitfmwmxh $> . 
io r^xvjpsm 

12 KJCS 
14 VMM 

1 6 <*XA 

is m.mm 

20 7 7fy«7W 

2 2 ft^^/NMTXllS 

24 jm. 

2 6 77fy/#7?^ 

2 8 Wffl*^4TX«» 

3 0 flfiffi 

3 2~3 8 V-f^o&^Atf'-h 

4 0 WS.yyX-7 
4 2 ^X7l« 



[041 




1/7/2008, EAST Version: 2.1.0.14 



(7) 



*fU2 0 0 0-l 7 3800 



[01 ] [02] 




1 2 "jsjea 

1 A 

3 2 -T-fOnasXitf-h 32> 3 4- 3 6i 3 8 -7-f j>D»SA#-h 

m1~m16. M1~M8-*AB5 



[05] 

[06] 




[07] 




1/7/2008, EAST Version: 2.1.0.14 



(8) 



1*B2 0 0 0-1 73800 




E C "84 

(8 7 5C) 



ECRSK 

(a 7 so mxf- 



(5i)int.ci.7 mvm 

) 

H0 1L 21/3065 
21/31 

mmm eh m~ 

3s«iiBirtTii^iBT-TBi#i^ ma 

mmm m is* 

^»HiTp^^fBi-tTa2#i-^ m 



F I 



H01.L 21/31 C 
21/302 B 

m)m% mw ft* 

^«®B^iTT*^Bi-tTa2#i^ m 

F^-A(##) 4K030 AA06 AA14 BA44 CA04 DA06 
FA02 HA06 KA08 KA20 KA30 
KA34 LA15 
4K057 DA16 DD01 DM29 DM40 DN01 
5F004 AA01 BA04 BA08 BD03 BD04 
5F045 AA09 AC01 BB02 DP02 



1/7/2008, EAST Version: 2.1.0.14 



